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Introduction
This paper is designed to interpret the evolution of corporate governance through a series of changing paradigms in response to wider transformations in the political economy, business and society. The paper begins with the paradigm shifts from entrepreneurship to management, from simple owner operated businesses at the time of the industrial revolution to the large, vertically integrated businesses with dispersed shareholders of the 20 th century. The power of paradigms is identified in providing the conceptual lens in which managers understand and act upon the world. The analysis continues with a focus upon how the technocratic corporation of the mid-20 th century pursued wider social and economic objectives, which were severely constrained by the arrival of increasingly financialised conceptions of the corporation marked by the arrival of agency theory and shareholder primacy in the late 1970s.
How this financialised and dehumanized approach to corporate purpose has damaged economies and societies is highlighted, resulting in the global financial crisis. The hegemony of maximizing shareholder value as the sole objective of corporations is questioned by a comparison with the more practical approach of team production theory. The wider initiatives to introduce a greater sense of corporate social and environmental responsibility are reviewed in a context of the imminent peril of planetary failure through global warming. In this context the objectives of business and the definition of wealth creation will face dramatic transformation with the rapid emergence of the paradigm of sustainability as the primary goal. The paper concludes with how corporate governance will integrate with corporate social and environmental responsibility to sustain this new business paradigm.
Changing Paradigms
Contemporary corporate governance has evolved through a series of competing epoch making paradigmatic contests. Tricker (1984; has suggested three distinct eras of corporate governance during which these contests have occurred can be identified:
In the 19 th century entrepreneurs advanced innovative new technologies and products, building businesses as enterprises they owned and controlled, and upon which they forged their own personalities and interests, often with great determination. As these enterprises increased in scale and complexity there was a requirement for specialized management and additional investment beyond the means of the single entrepreneur. The call for external investment from dispersed shareholder led to the separation of ownership and control. Though they existed from the beginning of the limited liability company, boards of directors became more firmly established in the 20 th century to pursue the best interests of the company and provide accountability for performance to wider shareholders. Often however the board remained nominally in control, and the incumbent executive management exercised effective control. In the 21 st century there is a demand for wider accountability and responsibility from business with the increasing recognition of the profound environmental and social impact of corporations. The UN and other international agencies have prompted national governments and business corporations to take action to reduce the damaging environmental and social impact of business activity, and a broad movement of investors and civil society have campaigned for more sustainable and responsible enterprise. Leading this movement are the vast investment institutions representing large sections of the community including superannuation, insurance and mutual funds.
This has promoted a greater interest in the governance of corporations, and most recently in their sustainability.
Managers working in a specific era typically see the world through the lens of a powerful paradigm, encompassing frames of reference, metaphors and perspectives which represent a degree of coherence, but which offer interpretations that often differ radically from those in use in preceding and succeeding eras. Paradigms are means of understanding the world, and the basis for informing action. The concept of paradigm is at once ancient and contemporary. Its name derives from the ancient Greek paradeigma. Classically it meant a model or framework and this meaning has survived to the present day. It was a historian of science Thomas Kuhn who pioneered the idea of changing paradigms in The Structure of Scientific Revolution (1970) . For Kuhn science was characterized by the dominance of succeeding paradigms as models of thinking: "a constellation of concepts, values and perceptions and practices shared by a community which forms a particular vision of reality, that is the way a community organizes itself."
While the idea of paradigms has been widely accepted in management studies it has been more a contested than settled domain. In management at any one time there are a number of competing paradigms available (Clarke and Clegg 2000a) . Using new frames of reference the managerial and organizational world not only looks different, it becomes different (sometimes presented as the social construction of reality) (Berger and Luckmann (1966) . Paradigm shifts, occur with a transformation from one paradigm to the next new paradigm. In these circumstances during the period of transition uncertainty and ambiguity will apply. Paradigm shifts are continuously challenging today because the pace of social, economic and technological change is more rapid, and the impact of business on the environment and society is more profound. A combination of multiple technological breakthroughs, shortening product life cycles along global value chains, and rapidly changing markets are accelerating the pace of paradigm shifts, while serious questions are being raised concerning the sustainability of business enterprise (Clarke and Clegg 2000b) .
The Evolution of Corporate Governance Paradigms
The evolution of corporate governance is shown in Figure 1 which highlights the different eras of governance, and the dominant theoretical and practical paradigms. As the contest between paradigms occurs over time the reformulation of paradigms and the creation of counter paradigms takes place in a continuous dialectical tension of ideas with practice. The early decades of governance in the 19 th century were spent wrestling with the implications of the limited liability corporation. In the 1930s
Berle and Means (1932) recognition of the paradigm shift from owner-entrepreneurs to modern corporations with professional managers and dispersed shareholders defined the parameters of debate for the next half century, leading ultimately to the ideas of John Kenneth Galbraith (1952 Galbraith ( :1967 and Alfred Chandler (1977) on the nature of the new industrial state and the managerial revolution during the expansionary years of the post-war recovery. In more troubled economic times in the closing decades of the 20 th century the narrower focus of Jensen and Meckling (1967) on the principal-agency problem took hold with a vice-like grip on the minds of economists, lawyers, policy makers, and sometimes self-interested business people.
FIGURE 1 The Evolution of Corporate Governance Paradigms
More recently a reform movement in corporate governance, initiated in the 1992 UK Cadbury report, and disseminated internationally by the OECD, World Bank and other international agencies has continued, though defied by the spectacular corporate failures of Enron and WorldCom, and almost imploding in the recklessness of the global financial crisis, which led to the world-wide effort to regulate and constrain the excesses of the finance sector in the Dodd-Frank Act in the US, the Basel dregulations on capital adequacy and the governance of strategically important financial institutions, and many other international and national measures. Finally there has been a widespread and insistent questioning of the sustainability of a carbon economy in the context of increasing pollution and global warming. While this interest in corporate social and environmental responsibility was deflected in the urgency of restoring financial stability following the global financial crisis, it is these profound questions of the impact of corporations upon social and environmental sustainability that will preoccupy the paradigmatic contests of corporate governance throughout the remaining decades of the 21 st century.
Throughout the last century there were always radical voices that offered a different critique of the political economy of capitalism and the role of large, multinational corporations that increasingly dominated the global economy. In different era's socialist, progressive, communitarian, and stakeholder ideas possessed resonance, and an appeal to an alternative economic and political system, that led to many countries pursuing a different path of economic development.
It should not be forgotten that for much of the 20 th century in many countries large sectors of industry were placed into public ownership because of the recognition of widespread market and managerial failure, while the international privatization movement since the 1980s Reagan/Thatcher era has reversed this trend doubts remain about the viability of replacing public monopolies with private monopolies and oligopolies in many countries (Clarke 1994a; 1994b) . In addition the voluntary, social and cooperative sectors of many economies remains large and vibrant catering for needs the market neglects. Radical critiques of capitalism survive, and have achieved a new vibrancy with the realization that unrestrained capitalism is threatening the ecology and community in a more critical way than ever before.
Yet towards the end of the 20 th century it seemed apparent that the market based system and the neoclassical economic rationale on which it was constructed was very much in the ascendancy. Among the strongest intellectual forces of this neo-classical legacy is undoubtedly a particularly lethal, stripped down interpretation of agency theory and shareholder value. How the crudest of conceptions could capture such a hegemonic hold in the way corporations are conceived is a subject worthy of deep study in the sociology of knowledge.
Another tributary of ideas has offered a more thoughtful interpretation of the corporate governance dilemma: team production theory initiated by Alchian and Demsetz (1973) comprehends something of the collaborative basis of business endeavor that was fundamental to earlier theorists. The reformulation of team production theory by Margaret Blair and Lynn Stout (1999; 2001) presents a recognizable and meaningful explanation of the purpose of the corporation and the duties of directors.
However to meet the imminent challenge of social and environmental sustainability in a post-carbon economy, further rethinking of corporate purpose, corporate governance and directors duties will be essential. This sustainability revolution has only just commenced, but in the course of the 21 st century will transform business and society.
In a context where the adequacy of the dominant paradigms of corporate governance is increasingly challenged, the search for coherent new paradigms is a vital task in corporate governance since the discipline's critical weaknesses are becoming more apparent:
 Corporate governance has become identified almost exclusively with endless templates for compliance and regulation;  Corporate governance is ill-equipped to deal with the urgent imperative of climate change and to deliver sustainable enterprise (Clarke 2016) .
Berle and Means and the Search for a New Conception of the Corporation
From the origins of contemporary capitalism, the wider purposes and interests of the corporation were recognised and valued. Berle and Means were the first to fully explore the structural and strategic implications of the separation of ownership and control (Weinstein 2012 • The separation between investors and the enterprise, the status of the corporation making the corporation an autonomous entity, involving the strict separation between the assets of the enterprise and the assets of the investors;
• Incorporation required governance rules legally separating business decision-making from the contribution of finance capital, and giving discretionary powers to directors and officers, recognizing their managerial rights to allocate corporate resources (Blair 2005 );
• The freedom in a public corporation for shareholders to sell their stock with the development of capital markets. This signified a radical change in the relationship of the investors and the enterprise (Weinstein 2012:5) .
These dimensions are integral to the investment, operation and development of corporations, and the workings of capital markets, and are the foundation on which Berle and Means built their theory of the implications of the separation of ownership and control. Integral to this theorisation is a realisation that there is a distinction between the corporation as a legal entity and the firm as a real organisation.
The corporation is both a legal entity, and a collective, economic set of activities, that cannot be simply reduced to a series of contracts. It is this latter existence that gives the corporation an existence independent from the changing shareholders (Blair and Stout 1999; Mitchell, O'Donnell and Ramsay 2005) . This gives rise to the enduring question of in whose interests should the corporation be managed (Dodd 1932 
The New Deal? From Managerialism to Shareholder Primacy
An emerging collective conception of the corporation was conveyed in the early work of Berle and
Means who identified the importance of managing multi-dimensional relationships, and the increasing accountability of the corporate entity with profound obligations to the wider community. Yet paradoxically Berle and Means left an ambiguous legacy (Cioffi 2011) , that was subsequently interpreted in two alternative and sharply contrasting theories, one collective and collaborative, the other individualistic and contractual (Weinstein 2012) . Throughout much of the 20 th century the large modern enterprise was represented by Galbraith (1952; 1967) , Chandler (1977) of beneficiaries. Certainly they looked out for investors' interests, but they looked out for the interests of employees, customers, and the nation as well…" (Stout 2013 (Stout :1171 .
This was the era of Galbraith's New Industrial State (1967) in which corporate growth and brand prestige appeared to displace profit maximisation as the goal of technocratic managers, (who possessed in his view often excessively concentrated power). In a technocratic milieu the shareholder was rendered "passive and functionless, remarkable only in his capacity to share without effort or appreciable risk, the gains from growth by which the technostructure measures its success" (Galbraith 1967:356) This Galbraithian idyll was disintegrating by the time of the severe recession of the early 1970s, with the incapacity of US corporations to compete effectively with Japanese and European products in important consumer market sectors, accompanied by a push by Wall Street towards conglomerate formation in the interests of managing multiple businesses by financial performance.
"Over time purely financial interests have increasingly asserted their influence over hybridised giant corporations" (Henwood 1998:262) .
The New Hegemony? From Agency Theory to Shareholder Value
While the nexus of contracts theory associated with Alchian and Demetz (1973) preceded agency theory, and provided the intellectual foundation upon which it was based, it was the cruder aspects of agency theory that became the dominant paradigm in business and law in the later decades of the 20 th century. The insistence on the collective and public nature of the new corporations which Berle and
Means convincingly made and others including Galbraith and Chandler developed, invited a response from economists and lawyers who retained a belief in private property, free markets and shareholder rights. This was a determined and successful effort to impose "the re-privatization of the corporation" (Ireland 2005; Weinstein 2012) A fertile scene was set for Michael Jensen, his colleagues in the Business and Law Schools at Harvard, and the Chicago school of economics, as enthusiastic advocates of the financialization sweeping through corporate America, to develop a finance-based theory of corporate governance that was to envelop Anglo-American policy and practice. Management theory and practice for some decades has been overwhelmed by this narrow and constricted view of the modern corporation, distilled into agency theory. Agency theory is often assumed to be eternal, universal and unquestionable in its explanation of the essence of the nature of the corporation. In fact agency theory is of quite recent construction, heavily focused on the Anglo-American business world, and is profoundly questionable. All of the sophistication, rich diversity, nuances and insights of management scholars and the experience and wisdom of management practitioners have been displaced by the rigid simplicity of the assumptions of agency theory in recent decades (Ghoshal 2005) . This onedimensional management, with its self-validating hypotheses, as Marcuse (1964) warned, has populated the management journals, and infused management discourse.
Jensen and Meckling's (1976) Theory of the Firm: Managerial Behaviour, Agency Costs and Capital
Structure remains one of the most cited economic articles of the last four decades. It sets out a new theory of the firm firmly triangulated between 1) property rights, 2) agency and 3) finance. The singular concern for agency theory is that the 'agents' (managers) represent the interests of the 'principals' (shareholders). The new theory of the firm aims to go beyond standard neoclassical theory's distancing treatment of the firm as a 'black box,' and offers a stringent alternative to the managerial theories of Galbraith, Chandler and others, in which the objective of the managerial firm was determined to be maximization of growth or size, and fulfillment of a wide spectrum of economic, technological, social and political goals (Weinstein 2012) .
Agency theory has become "a cornerstone of … corporate governance" (Lan, and Heracleous 2010) Agency theory is often regarded not only as the dominant current interpretation, but as an eternal and universal explanation, but is very much a product of the Anglo-American corporation and capital markets. Rooted in finance and economics, it has somehow managed to penetrate not only policy and practice, but the essential understanding of corporate law regarding directors' duties.
The mythology of shareholder value has proved one of the most debilitating ideologies of modern times. The pursuit of shareholder value has damaged and shrunk corporations, distracted and weakened managers, diverted and undermined economies, and, most paradoxically, neglected the long term interests of shareholders (Stout 2012a; Lazonick 2014 ). An unfortunate lacuna in corporate law was filled by the simplistic tenets of agency theory, which has promulgated enduring myths of shareholder primacy that have been misconstrued as authentic legal interpretations of directors' duties, and often guided directors with increasingly narrow and damaging corporate objectives. The tenets of shareholder value are portrayed as eternal, universal, and unarguable when they are of recent origin, exclusive to Anglo-American regimes, and profoundly contentious (Blair and Stout 1999; Stout 2012; Lazonick 2012; Weinstein 2012; Clarke 2009; Aglietta and Reberioux 2005) .
Among the central defects of agency theory as presently interpreted by the above authorities and many others are:
 Agency theory focuses on an oversimplification of complex financial and business reality  Agency theory damagingly insists upon the single corporate objective of shareholder value  Agency theory misconceives the motivations of managers  Agency theory ignores the diversity of investment institutions and interests  Agency theory debilitates managers and corporations, and ultimately weakens economies  Agency achieves the opposite of its intended effect.
As Didlier Cossin, Professor of Finance at IMD, Switzerland has recently observed:
"Most financial models taught today rely on false mathematical assumptions that create a sense of security even as failure approaches... The list of flawed theories (including agency theory)..are all finance models based on over-simplifying complex choices. This pretence that mathematical models are the solution for human problems is dangerous and is not only at the core of finance theory but is also in the heads of many corporate and financial managers.
Given the tremendous changes in financial systems, these theories must be scrutinised and then abandoned as models for the future" (Financial Times 5 September 2011).
Not only does agency theory dangerously over-simplify the complexities of business relationships and decisions, but it damagingly demands a focus on a single objective. Agency theory asserts shareholder value as the ultimate corporate objective which managers are incentivised and impelled to pursue:
"The crisis has shown that managers are often incapable of resisting pressure from shareholders. In their management decisions, the short-term market value counts more than the long-term health of the firm" (Segrestin, and Hatchuel 2011) .
Agency theory while claiming an interest in how companies are controlled, dares not to enter the "black box" of the firm itself, and from a distance hopelessly misconceives the motivations of managers, reducing their complex existence to a de-humanised stimulus/response mechanism: "The idea that all managers are self-interested agents who do not bear the full financial effects of their decisions (Jensen and Meckling 1976) has provided an extraordinary edifice around which three decades of agency research has been built, even though these assumptions are simplistic and lead to a reductionist view of business, that is, comprising two participants -managers (agents) and shareholders (principals)" ( Pye and Andrew Pettigrew 2005) .
Agency theory tends to ignore the diversity of investment institutions and interests, and their variety of objectives and beneficiaries. As Lazonick has argued institutional investors are not monolithic and different types of institutional investors have different investment strategies and time horizons (Lazonick 1991; 1992) . Corporate governance becomes less of a concern if a shareholding is a very transitory price based transaction, and much share trading today is computer generated, with rapid activity generated by abstract formulas. While life insurance and pension funds do have longer term horizons, and often look to equity investments to offer durable and stable returns, the behaviour of other market participants is often focused on the shorter term, and more interested in immediate fluctuations in stock prices than in the implications of corporate governance for the future prospects of a company. In the competition for funds all institutional investors compete for returns, putting relentless pressure upon corporations to deliver short term returns at whatever the cost.
Lazonick asks why did senior executives bow to this pressure to focus on the short-term, and to willingly diminish the financial strength and resilience of major corporations in this reckless way?
"The ideology of maximizing shareholder value is an ideology through which corporate executives have been able to enrich themselves. The economists' and corporate executives' mantra from 1980 until the 2007-2008 meltdown of shareholder value and the need to 'disgorge…free cash flow' (Jensen 1986 : 323) translated into executive option grants and stock buybacks, and resulted in increasing dramatically those executive options' value." (Lazonick 2012; .
The power of the shareholder value model "has been amplified through its acceptance by a worldwide network of corporate intermediaries, including international law firms, the big accounting firms, and the principal investment banks and consulting firms -a network whose rapidly expanding scale give it exceptional influence in diffusing the ... model of shareholder-centered corporate governance." (Ireland 2005 : 49)
Blair and Stout's Team Production Theory
In recent decades many theories of corporate governance have developed that have attempted to complement or displace agency theory including institutional theory, resource dependence theory, stewardship theory, and stakeholder theory, and each has enjoyed varying degrees of support at different times. However one theorisation of corporate governance, due to its origin in the nexus of contracts literature has received more attention from legal scholars but deserves more attention in the business schools, is the adaption of team production theory by Margaret Blair and Lynn Stout (1999) .
In this director primacy model the firm is viewed as a team production, defined as a complex productive activity involving multiple parties where the resulting output is neither separable nor individually attributable.
In adapting the nexus of contracts theory Blair and Stout consider shareholders as only one of the parties that make a contribution to the firm, and effectively are not the only residual claimants of the firm (2001). Other groups, including employees, creditors, managers, and government, make contributions to ensure the enterprise will succeed (Kaufman & Englander 2005; Stout 2002; Clarke 1998 ). The assets created are generally firm specific and, once committed to team production, cannot be withdrawn and sold elsewhere for their full value. Blair and Stout provide an expansive adaption of the original theoretical framework of Alchian and Demsetz (who themselves did not use the concept of 'nexus of contract' though it is closely associated with their work). For Blair and Stout team production theory with the board of directors serving as a 'mediating hierarchy' between the different interests provides a sound foundation for conceiving of the corporation in both law and practice:
"We believe, however, that our mediating hierarchy approach, which views public corporation law as a mechanism for filling in the gaps where team members have found explicit contracting difficult or impossible, is consistent with the "nexus of contracts" approach to understanding corporate law. The "nexus of contracts" view of the firm holds that relationships in the firm should be understood as an intertwined set of relationships between parties who agree to work with each other in pursuit of mutual benefit, even though not all the relationships that comprise a firm are necessarily spelled out in complete "contracts." It might perhaps be more informative to think of corporations, and hierarchical governance structures within corporations, as institutional substitutes for contracts, just as property rights are an institutional substitute and necessary precondition for contracts. Nevertheless, we locate the mediating hierarchy model of the public corporation within the nexus of contracts tradition because in the model, team members voluntarily choose to submit themselves to the hierarchy as an efficient arrangement that furthers their own self-interests" (Blair and Stout 2009:254) . The international expansion of financial markets and institutions amounts for Krippner to a new "pattern of accumulation in which profits accrue primarily through financial channels rather than through trade and commodity production" (2005:175). The finance sector has progressively increased its share of GDP, and even for non-financial corporations the pursuit of interest, dividends and capital gains outweigh any interest in productive investment. As non-financial corporations have become increasingly drawn into a financial paradigm they have less capital available for productive activity despite increasing profits from financial activity (Lazonick 2012; .
This accumulation of an unrelenting international expansion of financial markets, the insistent financialization of corporate objectives and values, and the subordination of whole populations to financial services, exploded in the 2008 global financial crisis (Clarke 2010; Reich, 2008; Posner, 2010) . The relentless search for returns, regardless of the consequences, embodied in the pursuit of shareholder value was at the heart of the causes of the global financial crisis, and the continuing reverberations that are occurring. The self-interest and irresponsibility inherent in the practice of pursuing shareholder value reached its zenith with the reckless excesses of the global financial crisis.
Bratton and Wachter (2008) and that is the social and environmental sustainability of the planet.
The Integration of Corporate Governance and Social and Environmental Sustainability: A New Sustainability Paradigm?
While critical attention remains largely focused on the present and continuing risks in the finance sector, the greatest and most imminent pressure upon business in the present era is the demand for corporate social and environmental responsibility in a severely resource constrained planet. The successive reports of the Intergovernmental Panel on Climate Change (IPCC) has produced detailed guidance on the catastrophic consequences of global warming due to emissions. After years of debating the path to reducing emissions, finally the G7 countries in June 2015 committed to achieving zero carbon emissions by the end of the 21 st century. This is a clarion call for both governments and business to develop detailed strategies for radically reducing carbon emissions, and reporting on this process.
The business imperative for sustainability is becoming increasingly urgent and unavoidable. However challenging the prospects, there are growing indications of large corporations being made to take their social and environmental responsibilities more seriously, and of these issues becoming more critical in the business agenda, and being taken up as part of the duties of company directors (McBarnett, Voiculescu, and Campbell 2007) . This is a consequence of several factors: besides the impact of national government policies and international policy frameworks, technological advances such as social media make it much easier to find out about companies and broadcast any misdemeanors; maintaining a good reputation is a vital asset for many companies; civil society groups have become more vocal regarding companies' public responsibilities, and some of the protections formerly offered by law have been eroded. The substance of company reports is changing, from purely environmental reporting up until the late 1990s, to sustainability reporting (social, environmental and economic), which has become the mainstream approach of global companies (KPMG 2012a).
At the confluence of these multiple emerging initiatives and trends towards greater corporate social and environmental responsibility, there is emerging a dynamic stakeholder model for driving what is still often referred to as "enlightened shareholder value" (or more expansively, stakeholder values).
This "enlightened shareholder value" approach posits that there can be a win-win situation whereby a company will benefit financially in the long term if it behaves responsibly towards its employees, the environment, customers, suppliers and other stakeholders. The obvious manifestations of this are reputational benefits, reduced costs from more efficient use of natural resources and the support of local communities ("the licence to operate"). Critics of this view maintain that there will be circumstances where the win-win scenario is simply not possibly or too costly: not all companies are concerned with reputation and the benefits from bad behaviour can be all too tempting. A business case for corporate responsibility may exist for some companies but not for all, indeed Vogel (2005) in discussing the limits of CSR comments that it should be understood as "a niche rather than a generic strategy," (though this may represent the approach of US corporations rather than the more engaged approach of European or Japanese corporations in corporate responsibility).
Many advances in corporate social responsibility and sustainability international policy and practice have occurred in recent years. "Corporations that have grasped the importance of sustainability in the value creation process and the necessity for innovation in products, processes, and business models have made the first important step towards a sustainable strategy. However, realization on its own is not enough if it is not followed by implementation. To enable innovation and make sustainability considerations core to a company's strategy and operations, a company needs to have a governance structure and process that is supportive of developing and executing a sustainable strategy… Corporate governance has a key role in the implementation of a sustainable strategy as the board of a firm is responsible for setting the overall direction and creating the appropriate systems that will facilitate it… By examining archival data on how many firms embrace this approach today, we have found that the governance of sustainability is still at an embryonic stage (UNEP 2014b)."
Transforming the formal policy commitment of international corporations into a fundamental change in business models and management practices has yet to be achieved in practice. For this to occur extensive changes have to happen in management education and training, executive incentive systems, company board development and orientation, business strategies and investment institutions policies (Klettner et al 2014) . Much management education remains primitive in the assumption of simplistic profit maximization, maximization of shareholder value models (still regarding external impacts as 'externalities' to be resolved by others). While business ethics and sustainability may have found a way onto the business curriculum often this is marginalized from the mainstream subjects of finance, accounting, strategy, marketing and organization rather than embedded in these core subjects.
Whatever ideals and principles managers possess when they begin their careers, these will be heavily influenced by the structure and objectives of incentive systems that reward and promote management performance. Presently management and executive incentive systems are systemically oriented towards the short term, and narrow financial definitions of performance. Incentive systems need to be geared towards the long term and sustainable value creation.
Similarly the orientations and objectives of boards of directors require rethinking for sustainability, which involves a fundamental transformation of business strategy towards sustainable value creation.
Guiding this transformation will be the policies of investment institutions. There is little doubt that the further financialization of the global economy has proved a substantial restraint upon efforts towards corporate social and environmental responsibility. While financial institutions may themselves have fine sustainability polices the pressures they exert insistently for short-term performance through global value chains undermines the commitment to responsibility (Clarke and Boersma 2015) . This effects all publicly listed corporations including the strongest and most successful. For example Apple is the richest and most successful corporation in the world in financial terms, and yet it is under pressure to deliver hundreds of billions of dollars to institutional investors (led by activist hedge funds) while there remain widespread and systemic problems of human rights, employment rights, and environmental issues in its contractors 350 plants in China making Apple products employing over a million young people (Clarke and Boersma 2016) .
Both the operating and reporting environment for corporations is about to change radically as the implications of the sustainability imperative become fully apparent:
"Over the next 20 years there is likely to be increasing pressure for the price of resources, products and services to reflect the full cost of their production including the cost of environmental impacts. Such pressure is likely to grow as governments address the effects of sustainability mega-forces. Possible futures include the removal of subsidies on input commodities (such as fossil fuels and water) and the wider introduction of mechanisms to increase the cost of environmentally damaging outputs. It is therefore prudent for companies to expect to pay in the future a rising proportion of their external environmental costs which today are often not shown on financial statements" (KPMG 2012b).
Coming to terms with the real cost of the natural capital of the earth they have freely exploited, will induce a profound transformation upon business thinking and practice. Trucost is a research body established by several UK financial institutions to estimate in monetary terms "the financial risk from unpriced natural capital inputs to production, across business sectors at a regional level. By using an environmentally extended input-output model (EEIO), it also estimates, at a high level, how these may flow through global supply chains to producers of consumer goods. It demonstrates that some business activities do not generate sufficient profit to cover their natural resource use and pollution costs. However, businesses and investors can take account of natural capital costs in decision making to manage risk and gain competitive advantage. Natural capital assets fall into two categories: those which are non-renewable and traded, such as fossil fuel and mineral "commodities"; and those which provide finite renewable goods and services for which no price typically exists, such as clean air, groundwater and biodiversity" (Trucost 2013:7).
Business is now faced by the greatest political and social challenge ever: how to stop the continuous and cumulative environmental despoliation of the planet before we reach the point of ecological disaster. Since the time of the industrial revolution industry has been deeply implicated in the emissions that have contributed to global warming, and now must be central to the achievement of zero carbon emissions and sustainable business enterprise. Tackling this challenge will necessitate a fundamental revision of corporate purpose, corporate governance and director's duties.
To tackle these compounding problems corporations will be required to engage in a sustainable revolution just as profound as the industrial revolution in which we will move from a 19 th century focus on production, and a 20 th century focus on marketing and consumption, to a 21 st century focus on sustainability. Business will respond to the irresistible forces of the sustainability revolution in a similar way that it responded earlier to the arrival of mass markets and consumer demands, when confronted by government, regulatory, social and economic demands for sustainability. But the integration of corporate governance and sustainability is still to be achieved: while corporate policy has become more sophisticated, implementation remains in its infancy. The reformulation of corporate purpose, corporate governance and directors' duties in the direction of greater environmental and social responsibility is now a matter of survival. The Evolution of Corporate Governance
Paradigms

